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TELEVISION SIGNAL TRANSMITTER ATTENUATING UNWANTED SIGNAL 
WHILE MAINTAINING MATCH BETWEEN CIRCUITS 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a television signal 
transmitter used for a CATV system or the like. 
Description of the Related Art 
r5 A television signal transmitter has the function of 

CO converting the frequency of a television intermediate frequency 

01 signal to the frequency of a channel to which the signal is 

CP transmitted. As shown in FIG. 4, a conventional television 

= signal transmitter has an intermediate frequency (IF) amplifier 

51, a mixer 52, a local oscillator 53, a radio-frequency (RF) 
band-pass filter 54, a radio-frequency (RF) amplifier 55, a 
ft= radio-frequency (RF) relay 56, and the like. 

A television intermediate frequency (IF) signal 
outputted from a modulator (not shown) is supplied to the IF 
amplifier 51. A video intermediate frequency and a sound 
intermediate frequency of the\F signal are, for example, 45.75 
MHz and 41.25 MHz, respectively^ in U.S. specifications. The 
IF signal amplified by the IF amplifier 51 is supplied to the 
mixer 52 . 

A local oscillation signal outputted from the local 
oscillator 53 is supplied to the mixer 52 . The local oscillator 
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53 takes the form of a voltage-controlled oscillator having 
therein a varactor diode, and its oscillation frequency is . 
changed by a control voltage applied to the varactor diode . The 
IF signal is frequency-mixed with the local oscillation signal 
and frequency-converted to a television signal (RF signal) of 
a channel through . which the signal is to be transmitted. The 
frequency of the RF signal lies in the range from 55 MHz to 860 
MHz , and the frequency of the local oscillation signal is set 
in correspondence with the frequency of the RF signal. The 
local oscillation frequency is higher than the frequency of the 
RF signal only by the frequency of the IF signal . 

The RF signal is supplied to the RF amplifier 55 via the 
RF band-pass filter 54. The RF band-pass filter 54 is 
constructed by three band-pass filters 54a to 54c each taking 
the form of a double-tuned circuit having a varactor diode . The 
RF band-pass filter 54 is controlled so as to be tuned in the 
frequency band of the RF signal. The RF signal passed through 
the RF band-pass filter 54 is amplified by the RF amplifier 55, 
outputted via the RF relay 56, and supplied to a distributer, 
a mixer, and the like (not shown) at the next stage. 

Data for setting the local oscillation frequency of the 
local oscillator 53 and the tuning frequency of the band-pass 
filter 54 is stored in a memory (ROM) 57 . Data read by an MPU 
58 is converted by a D/A converter 59 to an analog voltage which 
is applied to the varactor diode in the local oscillator 53 and 
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the varactor diode in the band-pass filter 54. 

ins *2>ff 

In the above configuration, for example, in the case of 
changing the frequency V>f . the RF signal and in the case of 
changing the degree of modulation of the IF signal, there is 
the possibility that an unwanted signal generated by the change 
is outputted and it disturbs Vther devices. Consequently, it 
is necessary to prevent the generation. By operating the RF 
relay 56 at the time of such a change so as to be switched off, 
f s i the RF signal is not outputted. 

CO When the RF relay 56 is switched off, however, since the 

01 circuit is disconnected, the impedance of the circuit is not 

yl matched to that at the output terminal of the RF amplifier 55. 

* Problems such as unstable operation in the amplifier due to 

=F reflection and occurrence of a loss at an output terminal of 

the amplifier due to an impedance mismatch occurs. 

SUMMARY OF THE INVENTION 
An object of the invention is therefore to provide a 
television signal transmitter prevented from outputting an 
unwanted signal generated at the time of a change in any of 
various setting parameters such as the frequency of an RF signal 
and the degree of modulation of an IF signal without 
deteriorating impedance matching between circuits. 
/ftlS f\£^^ According to the inven^.on , in order to achieve the ob j ect , 

there is provided a televisior\signal transmitter comprising: 



a local oscillator for o\tputting a local oscillation signal; 
a mixer for mixing a supplie^l television intermediate frequency 
signal with the local osciMation signal and frequency- 
converting a resultant signaA to a television signal of a 
specific channel through which Wie signal is to be transmitted 
among television channels; and A variable band-pass filter 
connected at a post stage of the mixer and tuned to a frequency 
of the specific channel , wherein a \tuning frequency of the 
variable band-pass filter can be shif-Ded to a frequency out of 
a frequency band of the specific channfel . 

The variable band-pass filter is tuned in a range from 
a first frequency to a second frequency, the specific channel 
is set between the first frequency and the second frequency, 
and a frequency out of the band is lower than the first frequency 
or is higher than the second frequency. 

When the frequency of the specific channel is higher than 
a middle frequency between the first and second frequencies, 
the frequency out of the band is set to be equal to or lower 
than the first frequency, and when the frequency of the specific 
channel is lower than the middle frequency, the frequency out 
of the band is set to be equal to or higher than the second 
frequency. ^ 
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The local oscillatorOis provided with a first varactor 

J M 

diode for changing the frequency of the local oscillation signal , 

A3 

the variable band-pass filter is provided with a second varactor 




diode for changing the tuning frequency, the television signal 
transmitter further comprises: a memory in which data for 
setting the frequency of the local oscillation signal and the 
tuning frequency is stored; a D/A converter for converting the 
data into a d. c . voltage; a first external power source ; voltage 
adding means to which the d.c. voltage is supplied; and first 
switching means, the d.c. voltage is applied to the first 
varactor diode, a voltage outputted from the voltage adding 
means is applied to the second varactor diode, and the voltage 
of the first external power source is enabled to be applied to 
the voltage adding means by the first switching means. 

The local oscillator is provided with a first varactor 
diode for changing the frequency of the local oscillation signal , 
the variable band-pass filter is provided with a second varactor 
diode for changing the tuning frequency, the television signal 
transmitter further comprises: a memory in which data for 
setting the frequency of the local oscillation signal and the 
tuning frequency is stored; a D/A converter for converting the 
data into a d . c . voltage ; a second external power source ; a third 
external power source; and second switching means, the d.c. 
voltage is applied to the first varactor diode, and one of the 
d.c. voltage, a voltage of the second external power source, 
and a voltage of the third external power source can be applied 
to the, second varactor diode by the second switching means. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a circuit\diagram showing a television signal 
transmitter as a f irst' emi^odiment of the invention. 

FIG. 2 is a diagram far explaining operations of the 
television signal transmitte A of the invention. 

FIG.- 3 is a circuit diagram showing a television signal 
transmitter as a second embodiment of the invention. 

FIG. 4 is a circuit diagram showing the configuration of 
a conventional television signal transmitter. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring to\ Figs . 1 and 2, a television signal 
transmitter as a fia^t embodiment of the invention will be 
described. The television signal transmitter according to the 
invention has', as shown\in Fig. 1, an intermediate frequency 
(IF) amplifier 1, a mixen 2, a local oscillator 3, a radio 
frequency (RF) band-pass f\lter 4, a radio frequency (RF) 
amplifier 5, a memory (ROM) V a control unit (MPU) 7, a D/A 
converter 8, an adder 9, a firVt external power source 10, a 
first switching means 11 , and tlae like. 

A television intermediate frequency (IF) signal 
outputted from a modulator (not shown) is supplied to the IF 
amplifier 1 . A video intermediate frequency and a sound 
intermediate frequency of the signal are, for example, 45.75 
MHz and 41.25 MHz, respectively, in U.S. specifications. The 
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IF signal amplified by the IF amplifier 1 is supplied to the 
mixer 2 . 

A local oscillation signal Lo outputted from the local 
oscillator 3 is supplied to the mixer 2. The local oscillator 
3 takes the form of a voltage-controlled oscillator having 
therein a first varactor diode 3a, and its oscillation frequency 
is changed by a control voltage Vt applied to the first varactor 
diode 3a. The IF signal is frequency-mixed with the local 
oscillation signal and is frequency-converted to a television 
signal (RF signal) of a specific channel among ordinary channels 
through which the signal is to be transmitted. 

The frequency of the RF signal is selected frpm the range 
from 50 MHz to 860 MHz , and the frequency of the local oscillation 
signal is set in correspondence with the frequency of the RF 
signal. For example, in the case of a television signal of 
channel 2 in U.S. specifications, since a video carrier 
frequency is 55.25 MHz and a sound carrier frequency is 59.75 
MHz, the local oscillation frequency is set to be 101 MHz. That 
is, the local oscillation frequency is set so as to be always 
higher than the frequency of a channel through which a signal 
is to be sent only by the video intermediate frequency (45.75 
MHz) . 

The RF signal is supplied to the RF amplifier 5 via the 
variable band-pass filter* 4 . The variable band-pass filter 4 
is constructed by three band-pass filters 4-1 to 4-3 taking the 
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form of double-tuned circuits of the same configuration having 
second varactor diodes 4-la to 4-3a. By a control voltage 
applied to the second varactor diodes 4-la to 4-3a, as shown 
in Fig. 2, the tuning frequency changes in a range of a first 
frequency (Fl in Fig. 2) and a second frequency (F2 in Fig. 2) . 
A specific channel is set so as to be in the range from the first 
frequency to the second frequency. The passband of each of the 
band-pass filters 4-1 to 4-3 is about 6 MHz. 

The RF signal passed through the variable band-pass 
filter 4 is amplified by the RF amplifier 5 to a desired level, 
and a resultant signal is supplied to a mixer and the like (not 
shown) at the next stage. 

Data for setting the local oscillation frequency of the 
local oscillator 3 and the tuning frequency of the variable 
band-pass filter 4 (that is r digital data for setting a channel 
through which a signal is to be transmitted) is stored in the 
memory (ROM) 6. Data read by the MPU 7 is converted by the D/A 
converter 8 to an analog d.c. voltage. The d.c. voltage is 
applied as the control voltage Vt to the first varactor diode 
3a in the local oscillator 3 . The control voltage is also 
applied to the second varactor diodes 4-la to 4-3a in the 
band-pass filters 4-1 to 4-3. 

Since the voltage of the first external power source 10 
is supplied to the adder 9 by the first switching means 11, when 
the first switching means 11 is in a closed state, a voltage 
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obtained by adding the voltage of the first external power 
source 10 to the control voltage Vt is applied to the second 
varactor diodes 4-la to 4-3a of the band-pass filters 4-1 to 
4-3. The voltage value of the first external power source 10 
can be variously changed. The changing range of the voltage 
obtained by the addition is wider than that of the control 
voltage. Specifically, the voltage obtained by the addition 
ranges from a voltage (for example, 1 volt) lower than the 
minimum value (for example, 4 volts) of the control voltage 
outputted from the D/A converter 8 to a voltage (for example, 
20 volts) higher than the maximum value (for example, 17 volts) 
of the control voltage. 

In the configuration, for example, in a state where the 
frequency of an RF signal is set by the control voltage so as 
to be Fl 1 (frequency lower than a middle frequency Fc of the 
first and second frequencies Fl and F2) , the tuning frequency 
of each of the band-pass filters 4-1 to 4-3 is Fl ' as shown by 
reference character A in Fig. 2 . When the first switching means 
11 is closed in such a state to change the degree of modulation 
of the IF signal, a voltage (20 volts) obtained by adding the 
voltage of the first external power source 10 to the control 
voltage is applied to each of the band-pass filters 4-1 to 4-3 . 
The tuning frequency of each of the band-pass filters 4-1 to 
4-3 shifts to a higher value (as shown by the arrow X) and is 
set to be, for example, a frequency higher than the second 
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frequency F2 . 

Even if an unwanted signal occurs in the vicinity of the 
frequency Fl 1 of the RF signal in association with a change in 
the degree of modulation of the IF signal in such a state, since 
the tuning frequency of each of the band-pass filters 4-1 to 
4-3 has shifted to a higher value, an unwanted signal attenuates 
more than 65 dB due to selectivity characteristics and is hardly 
outputted from' the RF amplifier 5. 

For example, in a state where the frequency of the RF 
signal is set by the control voltage so as to be F2 1 (frequency 
higher than the middle frequency Fc) , the tuning frequency of 
each of the band-pass filters 4-1 to 4-3 is F2 1 as shown by 
reference character A in Fig . 2 . When the first switching means 
11 is closed to change the degree of modulation of the IF signal 
in such a state, a voltage obtained by adding the voltage of 
the first external power source 10 to the control voltage is 
applied to each of the band-pass filters 4-1 to 4-3 . By setting 
the. voltage of the first external power source 10 in this case 
to a negative value, a voltage (1 volt) lower than the control 
voltage is applied to each of the band-pass filters 4-1 to 4-3. 
Consequently, the tuning frequency shifts to a lower value. (as 
shown by the arrow ,Y) and is set to, for example, a frequency 
lower than the first frequency Fl . In this case as well, 
therefore, an unwanted signal generated in association with a 
change in the degree of modulation attenuates . 
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|(VJS^V^ Fig. 3 s\ows a television signal transmitter as a second 

embodiment of th^invention. A control voltage outputted from 
the D/A converter 8\is applied to the local oscillator 3. To 
each of the band-pass filters 4-1 to 4-3 , one of a control voltage 
outputted from the D/A\onverter 8, the voltage of a second 
external power source 13, \nd the voltage of a third external 
power source 14 is applied byV second switching means 12. The 
voltage of the second external power source 13 is a voltage (1 
volt) which sets the tuning frequency of each of the band-pass 
. filters 4-1 to 4-3 to be lower than th\ first frequency Fl . The 
?\i voltage of the third external power source 14 is a voltage (20 

volts) which sets the tuning frequency o*f each of the band- 
pass filters 4-1 to 4-3 to a voltage highel^ than the second 
jz frequency F2 

[fl In normal times , the control voltage outputted from the 

M D/A converter 8 is applied by the second switching means 12. 

In the case of, for example, changing the degree of modulation 
of the IF signal as described .above, the voltage of either the 
second external power source 13 or the third external power 
source 14 is applied to each of the band-pass filters 4-1 to 
4-3 by the second switching means 12. In this case as well, 
when the frequency of the RF signal is lower than the 
intermediate frequency Fc, a high voltage (20 volts) is applied 
from the external power source 14. When the frequency of the 
RF signal is higher than the middle frequency Fc, a low voltage 
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(1 volt) is applied from the external power source 13. 

The tuning frequency of the variable band-pass filter 4 
shifts to a frequency either lower than the first frequency Fl 
or higher than the second frequency F2 , so that an unwanted 
signal generated in association with a change in the degree of 
modulation attenuates . 

As described above, the supplied television intermediate 
frequency signal is frequency-converted to a television signal 
of a specific channel through which the signal is to be 
transmitted among television channels, and; the tuning 
frequency of the variable band-pass filter tuned to the 
frequency of the specific channel can be shifted to a frequency 
out of a frequency band of the specific channel. Consequently, 
for example, an unwanted signal generated in association with 
a change in the degree of modulation of the IF signal attenuates 
due to selectivity characteristics of the variable band-pass 
filter and is hardly outputted to the post stage. Moreover, 
the impedance matching between circuits does not largely ^ 
deteriorate. Thus, the amplifier operates stably.. Since 
reflection is little, a loss which causes a problem does not 
occur. 

The variable band-pass filter is tuned in a range from 
a first frequency to a second frequency, the specific channel 
is set between the first frequency and the second frequency, 
and a frequency out of the band is lower than the first frequency 
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or is higher than the second frequency. Consequently, an 
unwanted signal attenuates largely. 

When the frequency of the specific channel is higher than 
a middle frequency between the first and second frequencies, 
the frequency out of the band is set to be equal to or lower 
than the first frequency, and when the frequency of the specific 
channel is lower than the middle frequency, the frequency out 
of the' band is set to be equal to or higher than the second 
frequency. Consequently, the difference between the frequency 
of the specific channel and the frequency after the shift 
becomes large, and an unwanted signal attenuates more largely. 

The television signal transmitter further comprises : a 
memory in which data for setting the frequency of the local 
oscillation signal and the tuning frequency is stored; a D/A 
converter for converting the data into a d.c. voltage; a first 
external power source; voltage adding means to which the d.c. 
voltage is supplied; and first switching means , the d.c. voltage 
is applied to a varactor diode of the local oscillator, a voltage 
outputted from the voltage adding means is applied to a varactor 
diode of the variable band-pass filter,, and the voltage of the 
first external power source can be applied to the voltage adding 
means by the first switching means. The tuning frequency of 
the variable band-pass filter can be therefore shifted out of 
the frequency band of the specific channel. The tuning 
frequency of the variable band-pass filter can be set to be equal 
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to or lower than the first frequency or equal to or higher than 
the second frequency by setting the voltage of the first 
- external power source. 

The television signal transmitter further comprises: a 
memory in which data for setting the frequency of the local 
oscillation signal and the tuning frequency is stored; a D/A 
converter for converting the data into a d.c. voltage; a second 
external power source ; a third external power source ; and second 
switching means , the d.c. voltage is applied to a varactor diode 
of the local oscillator, and one of the d.c. voltage, a voltage 
of the second external power source, and a voltage of the third 
external power source can be applied to a varactor diode of the 
variable band-pass filter by the second switching means . By 
the setting of the voltage of the second external power source 
and the voltage of the third external power source, irrespective 
of the d.c. voltage, the tuning frequency of the variable 
band-pass filter can be set to be equal to or lower than the 
first frequency or equal to or higher than the second frequency. 
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